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(54) DRIVE UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the amplitude of 
torsional vibration in a crankshaft to be produced at the 
time of motoring an internal combustion engine by an 
electric motor mechanically connected to the crankshaft 
of this engine via damper as well as to make it quickly 
pass through a revolution area where a resonance 
phenomenon is induced. 

SOLUTION: When an engine is started, first of all, the 
on-off timing of an inlet valve 152 of this engine 150 is 
controlled to delay the ignition timing, thereby motoring 
the engine by a motor MG1 to be mechanically 
connected to a crankshaft 1 56 via a damper 1 57. When 
this engine 150 exceeds an area where its speed causes 
a resonance phenomenon, the on-off timing of the inlet 
valve 152 is put back to the ordinary timing, and control 
over the fuel supply and ignition of the engine 150 is 
stated. If the on-off timing of the inlet valve 152 is 
controlled to delay its ignition timing, an effective 
compression ratio of the engine 150 becomes reduced, 

so that the engine 150 is able to be smoothly rotated and driven, and thus the amplitude of 
torsional vibration in the crankshaft 156 is reducible. 
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(54) [%^CD«^] 



(57) mm 

mm] ^y^iT«»^7>^iw 

5 fc#te*«5Ufe*r£ i:5HIteft««S:i-«^< lilt 

ts ^y^'l 5 7^lT^7^'>f 7 h 1 5 6CI 
i^Cg^^/c^^MG 1 {let "9^—^ ]) istf-f 

S:H*fti"S Q 5 2(OBflH^^ 5>-^S:a^$-fr 

Stx^l 5 0^tf»JE«J*#/>£< teh fah, a: 
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1V9 ST 




£iiii v =r^56 

^112 



182 165a MWa^ 
165 164 
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(2) 

1 

T^5ff!rfErt*R«iaS:^--^ y v^-f 5 J: 5 ffilB«B« 70 
Ts *Wart««B^^BE»tt;*5fi<*5J: 5«rEEE« 

So 

[1**12] 9(rffi£E«tfc23E^att, AMHMoftft 

«riBrt*«Ho»tettiB*«mr5»tetttttfca*a 

T^St&ErtJIRWHSr^e— * U ^1" 5 J: 5 fuEm®J^ 

*rmttfB«-*-5*a"c*>s«E»as«. 

[8f*«4 ] M#gt 14^13 ^T*b*>E<&<0KttS 

**u*a^j:o*as^ac«iiB^e©3ie4fttt 

ttUT0Ert««MO3ietBB^i-531<EM*fc*aS:« 



SfcfflW- 1 0- 8 2 3 3 2 

2 

5X6Ktt^Bf«OZ6tttB fc ft o fc 4: * & MIBAtt 
w<fcJWriB*«i«fcj&»fe463R*iai:0 i ft 

T^swErtjiMw**-* y ^-r* * 5i«rE«»» 
tnrertMmin t tuts ^ ^ me®^ tfrbtzzzkn 

iaC0O*S^*/P^*ttffl-r5*fi3i^/v=¥ttffl^a 
fflErt«*Ho*— * y ^Srffih-rs J: 

KtMSMwrs^--* y ^flcjh^atfefliAsmBiK 

Mo 

Knfhiw-r5«u«fH«*^a t . 
»M«*a(cj:6^«Baio«roM#^ftfce>'r, m 

'[B»*«9] «TEJ5rSi6Bfi. tteAWM^Ite^ 
4: mTE®tb^ fc & ft 5 S j&sft C D fc ft 

SttH*r^tfttH-efcSI»*«8E«tOBEiliiS1tc 
[ll*«10] l»EBr5£oBMb«#f±, ffiErtJSIttH 

MEtB^tt i fJEmK<t ^(UCtt fc IHftffl i ^r#^ 
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3 

[0 0 0 1] 

[»«<Olt5ft«»ff] *»I8*4, SEBKIEKlHU 
[0 0 0 2] 

tL5»*ttx rCD^^CD^y yf^ttti-ejgl <D®BIS 
[0 0 0 3] 

^gcf 0 r ? Lfc;to£0SB<z>«*Bj&s*# < 
ifrlUoTtt^ 9 ^*«aMK#«««rfi£ Lfc9-r 

[0 0 0 4] ±aso*«»fttt N rt««HfcfcJ:Sa^ 
LT. ttB»&4*SU4M«P («J«»J«I) SrfTfcoTKB 



l&m^l 0 - 8 2 3 3 2 

#41^. ^^t^sr^rta^ia^^^^* 
[0005] 4*3, :3ifciuiitt, 

[ 0 0 0 6 ] *3SW<E>KB£«tt, IRBW^fflrtttOfc 
[0 0 0 7] 

•***i-a«B«t*:ai^sK»sifi«-e*)oT, mart 
«BH^oaie*tfficoi:#^itLT, atria F^»«§a<a*ra 

E»tt:#<6< 45 J: 5«HEffi*tt;aEJE^aS:«H»1-5EE 

[0 0 0 8] r 0|g 1 <7>f*t&gE©f±, Sr^iEBS** 
Sttf+ttfcfc^ KBttffiW^a*:, *^*&#tfjt£ 

mm-*-*. &ffittfflw^mn. fnaM^scj:^^ 

y ^^0**^»|E«l|B*a3*a^J: 9*ffiSttfc 

ffi3BJtae3E^a4:«HW-rs. -rx% mm^^m 

[0009] :3 Ufc^ 1 aagttftsc: ct^^> 
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5 

[ooio] *&*M<Dm2<DWmmW:te. ?y<%:ft\, 
t(JlB«lb«*Btt*iJ«r5«»m«JW^a^«:«X-, sir 

[ooi i] r©K2<oK»K«tt % mfe<nmmm-&* 
g*tf+»tfct#. «n»ftaw^a^ % aiKttffitttB^®: 

its rt*«H©m*i(i* J *#*EaKftiD3i«-ciHie-*- 

[0 0 12] r. 5 Lfc*2 0K»3S«^J:*Ltf, 
[0 0 13] ^tte>*»W0!Rl4fcttJB2 0K»«« 
^aSrfltx.. JKrEJ^o|g»«#tt\ fflrErtttttH<0*ft 

[0014] c o-rtiti. ftmmmcntmmzmmi-z 

[0015] *»P^^IBl*fcfi»2 0igft3gS 

fc*. «TE«»»SW^atwJ:5KrtJ««BB^^-^i; 

«*f»Jh^aSr«^, «TEBf3eo«g»J!*rt:, WErtI 
»BB<03«E^ff Jh»*Tfc 9 , l»E@rJEI5Btt, MEg 

tttt 1 4 o t # b WErt«R«BBdSff ih-T 5 * "C^tt 



(4) «N»¥ 10-82332 

[0016] r 5 mtf , rt«»H^3Steoff ih^a 

Mi- mm Lxftmmm<Dmm*&± 

[0017] r^bSE*«t>*«)T*»MoJBi4fctt 
JB2^JHZ»»«^*5i>T, WEBfftiSBtt, MErt«K« 

me ^ ^ ffimmmm ^^biss^i:^* 

7<? [0018] 44&9iajR 3 oJBtb^B^. ^^fctf- L 

*JhStLT^5«rErt««BBSr*-^ y ^1-5 J; t>m 
H <t ME ^ w< fc MEmtt!^ £ j&> b ft 5 % <D C 9 <Dj£ 

[0 0 19] ro*»W^!R3 0B«iS611tt % EJr^of* 

^ff jh^tuT^SMErt^BI*^-^ y «fc 5 

«TE«»»*:«B«l««i-5 0 * y ^^flcjh^att, 
*»3i^/u^tfeUi^at- J: 5 t££B $ <xfcrt*«H i ^ 

[0 0 2 0] r 5 Ufc*»WoJB 3 OBiSti: J:^ 

[0 0 2 1 ] 7^|§0JO^4^i?®3^S(i, 

flcjtSttr^SWErtJIftMBB**-^ y v^ta J: 5«r 
E«»«*K»fH»r5«tb»M«*ai:, «TErt«» 

3e«pnn£ji±©t#, WEmttWMis^atwisiMrEflMJi 
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7 

[0 0 2 2] Z<D&$&W<Dm4<OmW)*&W&. ffil£<Dm 

a*l w©W-^Sixfc«Wi*IBd s Bf*i*IHK±ofc#, 

ttttttftim^a m ct 5 sntto suMiv^ft) *> t -r . 

[0 0 2 3] £ 5 Ufe*»M<DJB4<OBBS«twJ:tL 

«:rt«&»B§ <b i: mgbSI fc ft SXflUa 1 9 <B# 
«««tft5ttH*:-i'tfttHi:i-ixtf, rt«8»BB^Bff^ 
«FlB^±#IB««i:ft5»Hw3HE«tffi^fc 

[0 0 2 4] c^5>K*«t»^Ji)*jg«©gi ft^UJB 

*TU K3**o5*>v^ix^2*li^Ki*dSAttl*Sttfc 

«n a * m * « mriBJBBbM & n * <o 5 % 5 £ -r 5 

S 2 t><D ft Z> C 4: t T*# 3 0 

[0 0 2 5] 

Hi:i<J#ttWt5, Hill *»W^5Ht«^ UTcd 
B^ffi^ll 1 0 trff t Lfc*HO«B***^t« 
rit®-efc5o {U^-T5 J: r<7>*p]*i ^fyyy^ 
IRt LTB*SrttJ*tSxyi;yi 5 0 £ 
^^^1 5-0*1 6 
6*^LT»AUfcffl«^«*Wttt#l 5 i^e>*its 
titztfV ]) ^t^a*«S:»«#l 5 2^LTI11 
1.5 4CKAU ^<oa*«t^«»(-J:91¥LTlf fett 
5t^hyi55 Oilfb^^ 7 9 >^ 7hl56 (7)@ 
<tejMb*w^glt*5o ^D5/ h/w<;uyi 6 6li 

ax-^ i 6 8 l:i 9 MKIgftS^, 
^16 2(1 ^W^15 8^f)7-V^hyta-^ 
1 6 0 ttl^/:illJ±H J: o tf ^M^rM 

[0 0 2 6] Z.<D=.lsi?lsi 5 0*1 »*# 1 5 2<DM 

m?<< $>?*xtzt&mw*4 swmjMmi 5 3 

Mx5 0 roHB^-f S^«JE»«1 5 3*1 Kft 
#1 5 2S:BBKKft-r6E^Uftv^KSt^Av'-r7 ho 
y* 7 > A tn«-r Sffiffi ^ifi^ * fc fialft f 5 c i iw J: 



(5) % 10-82332 

9»*C#1 5 2<DMffl*'( $ l/yZmm-tZo ft*5, K 
ft^^v^-t^ h<7?ffi:*i^itft^J;t^a^fl Kft^^s^ 

ir^lM 7 3fwJ: 9*fflS;fr5«»fc:K<5^-c* 
51T-»^x^ hl70Ci:?)7^- hV<y^MWc 
£oTfrftfc>*b5o 

[0027] :^>yyi 5 o<aai«H*i WrF-MW-a- 

= yh fflT, EFIECU^W) 1 7 0(:J:n» 
£;h/Cl^3o EFIECUHOCd xy>?yi5 0 

*1 ^o^/w^l6 6« (^> 3 y) 

£^1 5 o^M*ftttit5K«f*E-feyti 7 2, 

aKS^a vir^lM 7 3, ^^i/^i 5 0 (D7klMi$:%>{ti 
t*o7K^ir>1r 1 74, fV^hD ta-^ 1 6 0 JUR 
tfbth? ^>^7 hi 56 <7)lII&3&i:[sl<!s£g£:EI 

a-rSBCRirVlf-i 7 eXt^EHE^ff-fe^iM 7 8ft 
4fT*fcSo ft*3 s EFIECU170iI(i v C Ofe, #1 

y^l 7 9ftdr^S^^tLT^-5^\ ^^flfe(0ir^ 

[0 0 2 8] ^>-v^>-l 5 0(7)^ ^ yt7 hi 56 
fl * yt7 h 1 5 6 {r^C^ts C ^MSb^M+I 

*«JS!ii-5^^<i 5 7 ^1x1^57*7^^ y =¥ 

tl2 0H-^MGl, ^e—^MG 2 i^^^^ttT^ 
9, X^MMl l 2SrHietti:i-SKj^ie3S^iri 1 
1 ^LTf^7 7 uyyt/^t 114 Iw^^^T 

30 ®37^fi. *»«Jl-&*^gE»«tl 16, 11 8t^fi*S 
tL5o : e-^MGl^ t t^-^MG2H fflfflmWil 

1 8 2(^*tib^7t^7 h^^^a ^ir^ir 1 8 4 
^T^ir/^^/H 6 4 fr^ftibttfcr ^ir/u-^^yUTK 
yy 3 yiryf 164 a, ^u— ^^>i 6 

Is— ^r^^/UTKi/i/s ^ir^-^ 1 6 5 a ft^t 
»«S^r^S. ^^c> M«fi«18 0fl ±^LfcE 
^0 FIECU170 tmm *) s «*<O««£:-*»!J#0 

fl texK-tZ* 

[0 0 2 9] EI 2*1 ^7*^l)^tl 2 0, 
Gl, ^-^MG 2*3j:tJSfBHWa6«i 8 OSrtf^B* 
ffi^jgf 1 1 O^t^MiTfcSo Hj^-foJ:? 

Kj^tbT^SSl 1 0*1 < 11 xyv?yi 5 
0 N 3LVv?Vl 5 0C0^ 7>^yt7 hl56dr^r-^y 
7ftl27 tSrKiBcU^7^^'>-r^ h 1 5 6^1:9 
S»OS«S:tt)*Ji-S ^ 157, ^fty7il27 
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(6) 



WW 5 ? 1 0-82332 



JO 



•VI 2 0, 77*9 y^ti2 O^fy^tl 2 1 dig 
-££;Mfc^-^MG 1 , ^^D^tno©!)'^ 
12 2 l^^/c^-^MG 2 *5 Jztf^e— ^MG 
1, MG2SrKnBiJ«Pi-5*JWaS«l 8 0^b*jaStt 

[0 0 3 0 ] BI3fl Ib2jttl2>3$fil 1 0<D77*f D 
^tl20, ^-^MG 1 ^o^W-^MG 2(7)^^ 

fc*£<Di^=^tel 2 5 fr^^^c^^^ 1 2 1 

t. ^7y^^7hi56i: f^jMco y ^y^m 1 2 

6lr^^tL7ty 2 2 y-ls*r*rl 2 1 £: 

y ymi 2 2 ^(D^twias^ttf-^^i 2 iod^ 

1 123^ r»*i 2 roisffl^ie^stt*^ 
y t^tyni 2 3<DEK«!fc«iX-r5:/7** 

Ktl2 0 Trll i^>-^r^ 12 1, y is?**? 12 2 

-p-v^tti 2 5, y ^v^mi 2 6*s£x**-y y r 

ttl 2 7 03ttdStb^<^Attl*tti: Six, 3(40 5^ 

1 ttiwAttl A $ftS»*ttR:J££iT,fc 2 tt^AHa* £"*t 

2 0^3|»^Ott*OAffi^troU^OB»tt«S6i- 

[0 0 3 1 ] y is?*?- 3 ? 122 Klfl Sb^lfr 5 ffl Lffi 

^r'tl2 8il — ^-</W h 1 2-91CJ: DBAfiHt* 
•till fc:B8tt3;h,T*3?K KtfjJ&ffl^l 2 8 bWifJ 

sm^i 1 1 t<oi«-cB*©eai36S4s^ Q 

[0 0 3 2] ^-^MG 1 fl ffMHttUSStt & LT1# 

9 1 32 t. [sl(E«*S:««'r5=ffi = >r/H 3 4*5* 
BStLfc^^ — * 1 3 3 i:£fiii;L5o n — *i3 2fl 
m^y^ti 20(7)ty^tl 2 1 M^^tL/cir 
^3Hrttl 2 5 ir^^^Tl^o 13 311 

— * i l 9t:i^$^t^?) 0 :^-^mgiii ?k 
!KW?S1 3 5 ^J:S^i:Hti = -YA-1 34t:iot^ 
dc$tlSa#i:^ffiS^ffl(-J: 9 p-* 1 3 2SrHHEiE 
B1-*«IM»£ LTBfEU M8513 5l:J:58ff 
fc o — * i 3 2 0[Elgi:^I{^(iJ; »? =ffi = >f /H 

Oo **3s fy^tttl 2 5III1 *:<D{E}mftJ£d s * 
[ 0 0 3 3 ] r-^MG 2 ^e-^MG 1 £|rH*K:FI 
il45 5 d-^142^ EHE8S**JB*"r 5 



So 2d ^9** y ^ti 2o^y v^ap 

•¥12 2\Z^£fitzV 1 2 6 C^^^T 

*3 5 N ^T" — ^ 1 4 3fi-ir— * 119 ^ID^^fLT^ 
5 0 *-^MG2 0^r-^ 1 4 3 t>^fp)tttaMK 

6 r ^^^i"S ^y>^l 4 9j&s»ttb*i/Ci^5 0 
[0 0 3 4] ^-^MG 1 , MG 2 *gg»8!Hipi- 

J0 18 0 iro^TRWt^e 13 2 li^i-J: 5 

J^, fRHVSSi8 0fl ^-^mg l S:BHBrt-51Ri <r> 

m®m% \ 9 i s ^-^mg 2&m^^&%2<nw§im 

8§1 9 2, SKilsliSl 9 1, 19 2 fcfHW-T 
PU 1 9 0, Zftlft-CfcS^y^JI 1 9 4^b»jS:S 
ntl/^o HiCPUl 9 011 1 ^ y 7-^4 9 u7u 
ti/tT*fc^ F*lS5t-. 9-^i(?)RAMl 90a, ^ 
1/p^7 ASrf2t6UfeROMl 9 0 b x A£ii;*j;K- h 

(Ej^it-r) *3J:wef i ecu 1 70 tmm^n^o 
20 [0035] :w|ij#cpui 9 0CH i/y>q 3 

/i^^tKv^s ^irVih 16 4a fah<DT ^ir/U^^ 
/W/tfi/v-a^ (T^ir/u^^/uco^iAS) AP, 
^^/UTKi^v-a >ir yf 16 5a ^^7^-^' 
fVtf*J*/als BP, h 

tKv^>3 >-ir>-^ 1 8 4^^(^->7 htfi/i/s ySP, 
JB l cogg»[HlK l 9 1 \z.Wtthtbl£2^<DnM1ktilSl 

9 5, 1 9 6^ ^fLffiffi I u 1 , I v 2 , W> 2 <DmW) 
30 [sIKl 9 2^»»tbixfe 2oomS£^til§ff 1 9 7, 19 

8 7&*btf)fl;j5Sffl:i u 2, I v 2 N '<yir y 19 4£>g^ 
S£&ajrs^£*lfcU»l 9 9^6>oa**BRM*if 

^ffl^l 9 9fl /^fy 1 9 4tO««¥*SOltS*fcfi 
^yr-ll 1 9 4^±#<Ol[**Jl!l3eUT»**S:4fcffl-f 

40 [0 0 3 6 ] ^/c, MflCPU 1 9 oa*£>n S! 1 

BIUISI 9 1 CtftbiXfc^'f ^fy^T*fc5 6e 

SWih ^2^^H][h3^1 9 2^Ktt feixfc^-f 
^ym+t LX(D6m<D Vyl/i/^fT r 1 l^^LT 
r 1 6 4:iEBbi-SWWf -§-SW2 i: Sttri^5, 
!Bl Oi(KlbCH]^l 9 1 [*)<7}6flD<7} h7^^^T rltC 
V>LTr6ll h7^N^-^«LTio 

-^«lt5/^^«tft5J:5 2il"ro^TT*iBg^n, 
50 ^Og|,Sl:, ^t-^MG 1 (DEJfe^'t Jl> (UVW) 3 
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(7) 
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11 

^yru i 9 A^-y^^mt-^^-rMm^. ^ti^tim 

WtZtiXl^Zfab, ®mc PU 1 9 VftZte-T v 

^Vv^^T r 1 <f^LT r 6 0^-^fl#fWco»|^SrftiJ4S 
iltSW 1 {Cj: 9JlIft$fflIU H*g=^/n 3 4(D^n 

[0 0 3 7 ] m 2 <7}I£»3(h]3§ 1 9 2 (0 6 B<D h 7 

' >^*^T r 1 l4lf>lTr 1 6^, h^^v 5 ^^^^ 
^-^^Lt^^ ^tl^YU Sg 1 ^iEftSK 1 9 

£tiX\,^Z> 0 Lfc^oT, ©J^C PU 1 9 01Z.X 

ft"T h7^^^T r 1 1 ftl^LT r 1 6<D*^B$m%: 

ffi!#p{t-§- S w 2 tij: 9 Kgftfflffli L N ^^/W4 4{:S 

t> =ffi3^;H4 4l:J:!J x EC«JMS*AS*bSo 
[0 0 3 8 ] S*±«/S;«:KiE UfcJtliS«oB*tUAKil 
l l 0©tW:o^TKWt4. »*tt!;*3£«i i 0<o 

^^v?v l 5 0 SrfeHEftN e , h/^Te OiKE^ ^ 
hPii?3HEU r^yv>yi 5 O^bffi^^^^ 

r , Yjv# T r ^31S^-f > h P 2X*D ^SHrtt 1 2 

^it5^^o^T%^6 0 :^xyv/yi5 0i: 
y ^3Hr«ii 2 6(75[e]«5»*3J:U5 h/^.G>BB«*:Bl4 

[0039] /7*^U^f 120(0314 (iJ-^irtt 
125, yymttl2 6^J;0!arty7«12 7) 

ft*s* /y^^y^tl 2 0{^Jto3#(7)[E]6 
w t ft ifjc J: 0 KftttfcflWrrs 

[0040] m 5 ^*5^siKifttt3*ai^iHies»«iT*fe 

5, ^l6(i3^(Di^ti#ofeg^it^^^-t-o -TftJb 
iJ-^irtt v^^irW l 2 6 oilfi 

S, RfcMHdfcofcirS, y 7i 1 2 7 OffiSffl 

5c ::t% ptt, y y^^ti 2 2©«ti:#t5f 

^tl 2 l<D#ft<DttT?*>5, ft* (1) T«fcS*l, 
[0 0 4 1 ] 



72 



-0) 



[0 0 4 2] 3\ xL^isi/i 5 O^SKSiKN e TiHES 

tix&Os v ^mn 2 6^iHie8KN r xmmzti 

>^7hl5 6 (Zg^^tl,T^5^r-Y !J Til 2 7(7) 
lIttCl:xyi>y i 5 0O[EietN e ^r, V V^ir 
$41 2 6(^)Mi#R«tNr^yn 5/ h1"5£i:# 

10 ms t <D&&xmt>£ftZ>\ElU$kk LTIf^irtti 2 

*rtbfE*J*iPf-S, ft*5, seStNstt. S6»Nei 
IsHERN r £*/B^TJfcflff!*W* (ft* (2) ) 

' *«)5rtm5. r^i^ii^^^y^t 120 
T?f4, -fr^a^r 1 2 1, yymi2 2*3J:^7^ 

[0 0 4 3] 
20 [K2] 

[0 0 4 4] ftjd, ffifrtifr»ft&j&lz^ xy^/yi 5 
0 0 h/u^T e St^-y y Tttl 2 7 <^MattC*:^j|S 

±dfFJBS*fc h/u^T e f± s IrI#36SW CT-*ft5f£JB 

30 s ^M^I4R±CO h/i^T e r £ tC^gg-f £ ZhfcXZ 
£0 h/^Te s *3j:a?T e r (D±$ S tt, ft 

* (3) *5«fctf* (4) I^J:or^^$ix5 0 
[ 0 0 4 5] 
[»3] 



= Tex- 



Ter — Te 



1 

1 + ^ 



'(3) 
•(4) 



[ 0 0 4 6] 

Mtf^S±{r(i x h/i-^T e s *3&SRIU--eiRl#*s 

mil 2 6KHJ2rt-5 h/U^T r irfUC^C^^TTpJ 
^fr&ttO) Y)V# t Y^t T e r t <D*£J3 fcft ^ 

5 0 C^h/^Tmlfi^-^MGlCJ:^ h/U^T 
m2K-^MG2II c }:^fffi^5:^^T*^o C 

ZitmzitZfrb* ^-^mg 1 tt&WSkh bribf^i- 

50 h/^Tml'tlUgftN s t^StSb 
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(8) 

13 

l, h/^Tm2 ■iHlliftNr i^fTT?*fr ■ 
x*/U*Pm2«:||*i Lty ^3Hrttl 2 6MttW 

[0 0 4 7] ::T\ l^x^/^Pm 1 irl^x^^ 

^FixS^/u^p e t Jl v^^ir^i 2 6{-dj^^tL5 
cejM^P r tSr*U<1-tbtfJ:^\ b,u^ 
T e ^IbIS^N e irOafSfeSW^/^P e £ , 
hA-^T r tlHJSslScN r t ^flb SiVSiMwu^r P 

VhPl Tae^tbT^S^^^^l 5 O^btti^S^ 

T r j:l§]£ftN r 
fc"C**>S*t5»*t V^Hrttl 2 6 {rffi^j-r 20 

tl l 1 Mi 9iEBj$&l l 2\z:&m£ti. f>7 7 i/y 
/v^t 114 4^ LtKBII 116, 1 1 8 

l l 6, l l 8Me*Six5»*i:Mtty 

=r<cBB«dsaa:i-s**fe, rami i6, 1 1 8 Me 

[0 0 4 8] ID 5 lljjrj-SM^ttt^^t* 125(0 i/7 

>^=¥^*&i 2 6 omeaN r tMj:or»4, m 

StfciWPmltiBtti. — ^> ^e-^MG 2 
-efi, [E]tE<a;frjpj£ h^o^t"5^rpJtd s aS!M*S 

2 ttsHsStN r t (Z)8[ t) $ ^Iftx*^^ P m 2 40 

y y^^rti 1 2 6 r <!: Z<Di§ 

£\ ^e-^MG 1 T*iSf5i^;U^Pml <t ^e— 
^MG2T*lE]4t5®^/^Pin2 ££^L<lT*L 
ff, ^-^MG 1 T*iSt51^/^Pml 
^MG2 T'TSffi 5 - fc*Sx-#-5. 
[0 0 4 9] JEJL±^»^lS3®T*f4, y *Hrl 2 

0^-^MGl, ^-^MG 2 , h7^^^Trl 
ft^LT r 1 6*ifMJ:5ib*oaE»a*S:ttl (10 
0%) fcLTIftWLfc. SUSMtt, Il*lT*fc5^ 
fe, xy^i 5 0^btB*S^63i*^P e il) >> so 



#H§¥ 1 0-8 2 3 3 2 

14 

^3Hrtti 2 6 i:ffl*t5a*/u*P r J: 0 * =P:fc * ft 

^rP r txy^.yi 5 0^5>UJ^SttS^^yu^p e «fc 
■9 5g=^/h3ftffi£1-5j&Bj&sfc5 0 «;ttf, ^>^>-l 

5 0^5)ffi*^^/^Pe4:, y >-^^irW 1 2 

6 M&^^S^/^P r I^SM^fSlriCT 

^Tm2£ N El5^^j»IS(7?Wffi-Ctt-=E~ ^MG 1 \Z£ 
fcBStiSffifcU B6^#aftH^:RlB^tt*^ ^MG 1 
bUEffl-rtbtfJ:^. ft*3. ^7*^y^iri2 0tii« 

1, mg 2 i:fflt^i^»Uitto9*iit 1 I;S«>TjS 
i/\ h7>y^^T r 1 fti/>LT Tie (oz-^m. 

fcxt)GTO^^(i^T/jN$^t)^^^tl t ^5 o ^fc 

KTOlftWTts RW^Sfi^fcfcu M^bftt^BOII 
1 (10 0%) <h LTJ&<9&? 0 

[0050] £ii±, B^m^sse 1 1 0 (Dm&wmvF 
»*M^y^y 1 9 4\zw^hthi-m^^^^^^Hm 

^1 5 0 7i>^tB^^tt^ib^<7)— &&'<*y"r V 19 4(1 
[0051] LfcSlllB«^»#ffi;&K« 1 1 0 

(7^rc^i/> 15 0 C7)^®jB#(7)^l^Mo^X!1I 7 MFll^i" 

-^^yfl 7 9 $^/c<lr # M^fT^tbSo 

^-fy^Iff^^^i:, i«Sil 8 0^SJ»CP 
U 1 9 0fl 4i\ ®M#1 5 2tf>BBBi*^ ^ ^£a§ 

0) 0 r OIS:^^, WCPU 1 9 O^ii^Mct t) EF 
I ECU1 7 0 MR^s^4ri*<f i"5 r tllj: 5, 1^^ 
flf^SIf LfcEF I ECU 1 7 0iCj:oTft^iPtL 
So iP"b, RS«**:gfS LfcE F I E CU 1 7 0*SB 

[0052] ^^x, ffi«ic p u i 9 o y >-^^ir 

Ml 2 6^P5/^ttii45i5*-^MG2Sri»t 

s (7f^ysio2) 0 m^-rs^-^ 

MGiiiiH-^y^ (^^>^r>-^) «:yy 
^^tti 2 6 Iwf^-TS h^iUoty ^^¥'irtt 
l 2 6;&5misiE»L#^J: 5 I:, -^O MSttt^IIB 

^MG 20=ft=J^yPi 4 4l:«t^T'fc5 0 »CM, 
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t&mW-l 0- 8 2 3 3 2 



15 

-^MG 1 <D h/^MTml * l^ffife b/l^TST£ 

-^MG 1 cO&9tttf <b;ft,fc1^^$& 12 5 

6) o Z<DXo il^-^MG <9^^^^r$6 125 

iz ty^t«ii25i:^fflt5 
h^tt. y 1 2 6 dS*-^MG 2 I: i 9 ■ 

£$*vc^5a><b, yymi4i2 6^at^r 
tyrii27{: (i + p) /p(D^tttTt)ot^ffi 

50(^)^7^v't7hl5 6(^ffl-T5^6, 

#MG 1 (7) h^^MTm 1 * iZWC'^'t SBf^ 
TSTtt. M^I^M^nt^^xyi/yi 5 0 £ 

Pttltxy^yi 5 0£rT^ K/MIHEBc J: 9 
[0 0 5 3] ::t', ^T^S106^-^MG1 

g i <Dffl»iz'D\,*xB 8 03ft!i«/i — v-f&m^xnmz 
mm-th* ^(D/u-^^mn^tb^t. wcpui 

9 0 12, Si", l^^ft 1 2 5 <D[HHS£g 0stW/ 
3 9frbAtlTZ>t&m&?fte\'^ (7t^/S 1 2 

0) \ ^-^MG 1 (Dm^fi 6 1 ^ri^>^r^|6l 2 5 CO 
EUg^ge s faib&tbZf&m&fft!:? Uf^7'S12 

1) o Stlt«t?tt, i e-^MGli:U4«#oH»jl 

45c m^x, mmmmmi 95, i9 6i:j:*i, 

^MG 1 <^=ti=i^/n 3 4cOUt§£ vmzffittlXb^Z 
lllul, I v 1 £#fcffli-3&S£fpi5 {*<ryzf 
S 1 2 2) 0 flflSfciU, V, W(OEtil:ItlT^5^, 
*0«?btt:-¥nfr — o^*fcj«ix5«aS:a!lSi" 

ttttjsos. w ? \^xnbtitzEM<DnM*m^xmm 
4) 0 mm&&tz. &!Km*M<DmMWttm<Ddtb, q 

*to««ttfc«*i-*::£Tfc?K (5) teffiM-T 

[0 0 5 4] 

sin(#l - 120) sin 01 1 



7(5 



KM:: 



J [/vl] 



MGlHUfcttS h/^MTml *^e>**e>*L^* 
iOl^^I I d 1 *, I q 1 * fcSeW#*ft^8IEtbfc 

SfflE I d 1 , I q 1 tM^&bb. #**<7>ttEEif^ffiV 
dl, Vq 1 fc#ae>5»3S*:fT*5 (^7 5/^12 
6) 0 i-*fe*,, tfflT^ (6) 0«*fcfif/j^\ 
#:j;U!fc5*; (7) o»«fefT*5^-ea>5« :rx% k p 

1 , Kp 2, K i 1 , Ki2ll #*«S£-efc 9 , Ztl 
ifffli-5^- ^^Wtt^S-^i-SJ: 

£tt5 0 fc*5, «E»<fr«Vd 1, Vq 1H m«jf^ 

7^ mi * ttnmmA i f^it«i-r*tt» (xt (7) £;mmi 

[0 0 5 6] 
[»5] 

A/? J = 7?l*-/ ? ] (6) 

Ptfl = 75>1 • A!d\ -h 2 ' A/dl 

P^l = • A/?l + 2 AT/2 - AI<?1 (7) 

[00 57] ^<D%^ C 5 UT*«>fc«JE}B««S:^^ 
2/? ^Sl 2 4T'fi L 4o/t^c032^^^@^i-5i^^ 
jft (— *rfT*M^ O^s/^S 12 8), 
HBglc:=tB = ^yH 3 4 dPPflDi-SWJEV u 1 , Vv 
1, Vwl^5M^fT^5 0 §tE(j;, 
(8) 9##)£ 0 
[0 0 5 8] 
[ft 6] 

costfl -sin 6^1 ir rai l 
_cos(01-12O) -sin(01-12O)J [^J 
P^ivl = -Vv\-Vv\ (g) 



30 



c 



'(5) 



[0 0 5 5] HklZ, 2«0««it^«aiLfc»; ^r- * 



[0 0 5 9] IIBROWEffilftItt* m 1 ^fEtblHl^ 1 9 1 
CO h^v^^T r lft^lTr 6 co^- V^-^^fP^Ic J: 
D*S^S^5>, it (8) (ij:oT*to^IEM 

BBfrPWMMWi-S Ufy^Sl29) o 
[0 0 6 0] rrT\ ^-^MGl^h/^ffi^tTm 
1 *(7DW-»S:|gl5 J ^EI6 0*j|ftl§l{c:*5*t5> h^Tml 

^fpJ#*iEti-ixtf, iBjlSiE^tcD h/P^jt^-fflTm 1 

^0 MTml *^{^ffl-r6f^]# irii-V^r-Yli 1 2 5« 

L^L, ^e— ^MG 1 03*?t«mifclHlfeft!Hi(i 
(4, h^^^lTm 1 *dSjE-e*>tt«. o^l32 

1 3 4\z.mm,z>%mz& y±tz>\£\mm&tiz£ vje<d 

1 9 1 CO h y ^ T r 1 ftl^LT r 6 
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77 

ft<Di:#irii, ^f^^s 1 2 o-eBt^tfty^irtt 

i 2 s^gMe s o^bo*fi)*sai^*5^r»t"T?*> 

[0 0 6 1] ^±<^^-^MG 1 <OftiJ«JtC«J: «9 ^Vv^ 
1 5 0 * U >^ $fL5 0 09 

mm b/is* t<Dm&&m^-tz>uw^xtbz> e * 
bau. 5 2(omm^-( ^ ^?&mfti>mfti> 
i,t£\*^m.i%<Dmm* 4 ^ is?t u^^^^^i 5 ocoie 

3£j£i^5<^ ^^^>-i 5 0<B*S»JEIfJfc!&s{K< 4 
9, m^v^l 5 O^JEfti h^<Dg#sas/jN£ < 45 e 

Z>Zt\^£<9, # 7^$i/^7 h 1 5 6 Ic^CSfciCt) 
«»oIB«S:/JnS <i"5:i 4: *s-C-# fc i: 
2 7i/Z^f7 h 1 5 6 &»fe;Wg<EMBrt-5r. 

* 7 y^'>t7 h l 5 6 fit* iaC?>IIBio«*Btt/hS4 

*>\ r^-^MG i tas^-^ y 

[.0 0 6 2] B 7 <?Df*±B#tett»3/i'-- fy|:goT, 
^^^/y°S 10 6 T'r-^MG 1 <DfKHi|l«:fr4 5 ffi 
^T^^v^l 5 0O[Hl^SN e L Uf5'7 , S 

10 8) , A^7 UfeiaejSN e t HffiN 1 £ SrltKi" S 

Ux^s i i o) 0 t\ h«:n 1 ^1 
rmi 27 t\zm&ztix\,^z^i>mim%LML&±cz>\Bi 

£>£o 4*3, 31^^X1 5 0<7>[e]g3&N e (i, h 
U tfa— * l 6 O^KJtfeixfcEHES-fe^lM 7 6 id J: 
oTt£fctj£;h,fc^(73£E F I E CU 1 7 Od^aWJ^J: 
9 iHiejftN e (Df»*i: UTgrtflfrS r i J: 9 A^it5 
C^^T*t-6o xy>?yi5 0«$NeH 

[0 0 6 3] Ji^^^l 5 0(^)@etN e ftSMttN 1 «t 

xr^/S l o 8*5«fctfS l l o<£> 



(10) 10-82332 

/<* 

*Df3S*jHk9iSUj??TU Bl(E*NedSBMtNiJK±tft 
"St, BR«e# 1 5 2 <DMEI* -f S ^Sriift mr-f 

2) 0 ^UT. WiV^y 1 5 0 ©ElfiftN e tA* 
U (^^Z/S 114) , A^LfcEMESN e SrHffiN 
2 ttb^UT (^f^^S 116), SUEftN e *SRMK 

KM^kUk V m-to ZZX\ 8HtN2li, xyv?yi5 0 

e^r«N2^±H/^^ 5 0^)8^ 

tft**Sl«i:-«^c^7^1 6 2^)^W^i^lX (* 
xy^S 118), ^V£j^Ti-5o 4*5. 

^ W*&ft!HW i: jft^fftKWtt, M4W CPUl 9 0 ^ b ftO»fi 
^EFIECUH OlwfflfftCj: ^^{fi-6C 

EFiEcunoia ^^fr^tt^o 

[0 0 6 4] J^±fftP^ UfcHJfiWOB^fctl^aSia 1 1 0 
{^.ttttf. i^yi 5 0O*«ll»l:ft«#l 5 20B 
m?^ K^^f^m^^^:^^ ti^X ^y^yi 5 oco 
20 ^^£ftiit£:4&T£-£, ^-^MG l I^J:^^^^^ 1 
5 (^^^^r^^) Sr*44t>oti- 

5 oo^raffiBittfiTSiirTaiv^^i 5 
0 t^-^MG l fc Srflttt-r^t Ufc^L^D^SbOMttl 

jo y^^t7 hi 5 6<Di&m^t i^^i^MJts: 

[0 0 6 5 ] 4*5, j8*B«Off±i»tt«j«!fayu— 

tt, ®^#i 5 2<Dfflffif"( ^^y%mi$\m<Dffi'm<o# 

TKffSixfcBMiN lB±i4ofcfeR*#i 5 2<om 

of:^t:xyi/yi 5 0 O^Jfsf (7)^^*3 Xzfj&sk. 
«HWS:ff4ofc*s, 5 2C0Pfl^^^ ^ >-^S:iI 

ftM<Dffij£<D*^ * >"?t {.tz'iklZ^^iS^l 50^ 
-^MGllU^-^y V^U xy^yi 5 000 

fT45 toi LTfc ct^o 
[0 0 6 6 ] HJ6W^B*ffl^£i« 1 1 0 -en, 
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(11) 

19 

Lfc#, xy^y i 5 0 ^± L^lW-^MG 2 
frh V ^^rirte 12 6 $tiZ>m*)<Dfr-r?&n* 

O^IB, /<yr!J 1 9 4oa**BRM*:«Ui 

v^V 15 0 OtetMt^#ftll*P3Sfi 18 0 (DSUffllC P U 1 

[0 0 6 7) */U—fy&m?T£tlZ>t, ffiHSJSS 1 8 
OO^iJiglCPUl 9 0*1, 4i\ ^B#15 2«^ 

i/^sno) B y y^tfii 2 6 fraj^-f 

-<# b/l-? (h/^ffrfrtt) T r *fC/5r^ h/U^T$T4r 

2) , ^E— ^MG 1 <D h/l^JS^HtTm 1 * |r@f ^ HA- 20 
^TST£I££LT (^7^/8 13 4) , ^MGl 

13 6), Ltv E7^ffih^Ffg»AQj3S^-^V^^ 
Ty^S 1 0 8^PLS 118 £|p3— ^IT'fc5^f 
13 8 ft^LS 1 4 8oo^^^t^^tUT^:/i — * 

[0 0 6 8] ::t\ b/^HS^ttr r *du H^uft 

-<*Ou 1 6 4 (Dgiiti JJ v^^tt 12 6 (DSICftN 

2 6J§^TttJBIMtl 16 , 118 jrtB*-r^# 
^i«ffi-efo5o Ifc^oT, ^-^MG20h/^S 
^fTm2 *S\ h/^fg^ffiT r * iSLjJrE hA-^ TST 
S:^ifcp-CWofct>oS:lnix.TR^i-5Ci(cj: 19, 
^e-^MG 1 "CN^^v^l 5 o ^ y ^T5E£ 

tw, y y^^td l 2 6 1:4 1 SKA i: Lto h;^ I: 
Jzory ^^-Htti 2 6 dttiAI-^t h/^*sa3ES 

6<7)^-— ^MG 2<£>f&H£Pf2, {2)1 2 

G 2<DUW^— f-^Z-Z t)ff^^^5 0 H!l 2<D^ — ^ 40 

[0 0 6 9] ^-^MG 1 dJ: 9 ^l/isl/ 1 5 0 7)>^ — 
* y ^^S*t5BR^*i»H(DaEYfc«>«-T-4rHl 3 i S3 1 

4 £ I:***-. SI 1 3 n=^^i/>- 15 0 dsff Jhttffl^fc 9 

£ sttr^stf o*i»0T*fc?), ai4«:i^yi 

5 0^-^MG 1 f^ct t9 ^e— ^ y ^^SnfcftlB^i: 



#Bfl¥ 10-82332 

20 

nm2^U X^^rWl 12 6 fcffl* £ tlTMmtZfeff 

G1^)d-^1 3 2«LTl^^ ^e — 
h/^Tmltttt0tfe5^b, ^—^MGlUlEl^t 

[0070] r ott(n^5)Hi i *«»b»mm& 
3I/u— *3-^<D7s*ry?S l 3 04^LS 13 6 SrStfrT 
^— *MG 1 fl^TSTo h/u^*v=¥-^ttl 2 

SKttiAU ^~^MG 2 (KiETm 2 t^ffiTST/ p £r#P 

£\ 1 5 0<D^7^^t7 h 1 5 6 11, ir>- 

^t*l 2 5 1: h/u^dXiD*e>ti/<6r.t J^J: 9, Hi 3 

^MG l^^fy^tttl 2 5C{±1A^^ h/^Tm 
l^xy^/yi 5 0(^t°^ h^l 5 5 (OUSthM^-^^^ 
v^l 5 0<affiffittW«£^«iSA (h^Te) (75* 
1 2 5^<E>*^# ( h/^Te s) t&J«9^9 

5 o^iaetra-rsffiSi* (h/^Te) oyym 

N12 6-^<7)^^# ( h/^^ T e r ) Ji x ^-^MG 2 
<Dbfr*Tm2<DmMft (TST/p) ft 0 -fr 5 J&>&, 
y 2 6-tti^^tt5 hA^ KttfcflSlifc 

[0 0 7 1 ] £JL±ttMU^jlJB«^»*ffl*iS«l 1 0 

T*M*rjfefti: LTi^t^Cxyyy 150 4r*&»i* 
5(^i:t>, aiv^^i 5 0O*6ibi*f2:!»«t#l 5 2^BH 
s y^^gft^t^^tia 9, ^e-^MGit: 
iSxy^yi 5 oco^e— y ^Sr^Sftfctf)^ U 
ai^Ol 5 0 iWMG 1 fc£:«t£-^*£ L/c*aC 

Sts:^ s t^5, ^>^>i 5 ocojEj® h/u 
^<7)Si|8Sr/hS < LTs x^l 5 0 ^-^MG 1 

^ofcBJHS:JI|]«li-5^4:d5-e#-5o U^t. ^-^M 
G 2(7) h/^^lTm 2 *^-^MG 1 t:i:5^- 
^ y ^^<OBRi: y ^^^r-^rlil 2 6Cj^i-6 h/^<7> 
^*t*>JD-t-S*»6, y V^^-^^i 2 6{:ttS^^^^) 

h/u^ £^-^mg i o^-^ y y^ia eii"— sc« 
[0072] nffiw^B*a^3S«i i om 

yi50^-^MGl ir^'Ki^-v^i: L^taCDMffiJ 
M#15 2<7W^>f ^ ^i/Srji^^^T^^^Vl 5 
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#ffi*r5#^(-fi, xy^yi5 0ORft#15 2OBfl 

[0073] fis^B^tis^Kfi i i o -cfs, 
xy^yi s o^!ssi#i 5 2<Dmm^-i ^ ^mgft 

gltZ>Zt laotxy^y i 5 0£<£ 9 XJ±—^\z.^ 
y ^t5:« s t#5wiatfay^l 50i: 
^e-^MG 1 Lfc;fei:9«BG>#S»* 
4:#WMi"6w fcj& s "C#5r £«\ ^ l 5 0 tot&to 
eOT-^yy^KMlf:^ xy^/yi50(0 

[0 0 7 4] [21 1 5 <D^>i?^fe±mm/l'—^^frMff 
ZtbZt, Wgll 8 0(DWCPU 190H 4 

(^f77°S 16 0), jftfc#l 5 2<Dmm<?<i $ is? 

2) 0 tLT, xy^yi 5 OOSteScN e £RW2^ 
Ufy7"S16.4) , R^3iA/*niHE»N e 
T^-^MG 1 CD h/U^^^itTm 1 * ^nx^-to 
TS//S16 6) , h^ff*tTml*ti 
^^ff^^tL/c^^^^ 1 5 0 ^UlCftN e I^K^ 
^TtetScod m^^^l 5 0 C0^J|S|-#t*&(7)^ih(?D 
BtoftHtfc h^BMto* h^i/a 5/^ <h LTU 

^oT, SIWTH, ai^v^l 5 0 OtEJKISN e ^Sjtt 
6^t-«^1"5 ct ^KtN e ^-^MG 

OM1 9 0 bi^fEtSUTi3#x xy^yi 5 0<D[aJigSfc 

^ h/W^ J6*«Tm 1 * fc»ttlt 5 1 0) t Ufc. Z<D£ 
0 Cr-^MG 1 CD h/U^IS^ifTm 1 * ^Ix^-T^C 

i: j: <9 . xy^yisoii ^-^mg 1 l^x V ^e- 
[0075] ik^t, y ^^^tt 126 mm^-r^ 

h/U* (h/U*»fr0t) Tr*l:h^^tTml* 
£r^irJtp T'f [ i o/ii^^^D^T^-^MG 2 (D h/U^ 
ft*|TTm2*SrlRtL Ur^S 16 8). 1£5£L 

0) , ®e»Ne t«MtN3 t*rJttti-5 (^y^S 
172) 0 :CT\ ^ — ^MG 1 ^fflWSEI 8 (w^T^L 
f:^-i?MG 1 (DfflfflA — 9 x — $ MG 2 <D 



(12) 0 -8 2 3 3 2 

22 

^>v?>-l 5 0 H-^MG 1 fc>e>*S 

or, attN3tt*«a**:fei:siiie*«)Ti8*taT 

[0 0 7 6 ] xy^yi 5 OOIeI^^N e ^ifiN3 J: 
70 ^-t^-z^S 1 6 4^^LS 1 7 2 0^3&£j|ftS)iSUSIff 

1-5. ^(DXo i^mmi~z>^t^£ , xy^yuo 
^-^MG 1 ^^rtl^^i tfciai:i)fi!(j^*fia 
&£££51Hffil-3L>'> f >'l 5 0<7)[I]<k3£N e 
Tt, xy^yi 5 0CDJESI 

[0 0 7 7] — ^ N az^i^i 5 OCOIbI^^N e 

20 ^y^tillt Uf^S174) , [HUSSftNeSrH 

IN4 tym-tz (^yzfs 176) e mffl 

N4H ^-^MG 1 ^ h/^Tm 1 0 IT^y 

££;ft5t)£>T*£>D, xy^yi5 0O#^-^M 

[0 0 7 8 ] 3: 150 <0 HUSK N e 2&SBHKN 4 «fc 

4^fyv^^$il 2 6— C7)h/U^7 
30 is 3 y?ft±CZ> fc*(|SrU KSS#1 5 2 0MH*-f s 

WM, SP^^-r ^^S 164 ^PLS 176 cr)^i^^ 
^<9^U^fTL. xy^yi 5 0 COEI^ISN e ^ggfifN 
4^T<30^#{-«, ^-^MG 1 <D h^^^^lSTm 1 
*M0 4R£t6i*H Ur^S 1 7 8)\ ^e- 
^MG 1 CD h/^^lTm2 y 2 6 

— h/^^lT r * ^tlt (^^^ 

^°S18 0) s ^-^MG 1 <D#m& ^ TJ^E— *MG 2 
oMUWSrfrtti^ (^fy7 B S 18 2), 
40 Tt5 0 : 9 tf:WiaoT!i y^^tfii 2 6l:« 

[0 0 7 9] HiKBLfcxy^i 5 oco^±^(c 
i^tf, 3i>v>>i 5 0 t^-^MG 1 i:^:1Ste^^cb 

y i/y 1 5 0 h ^fi*8d J /h S < 4 9 , ^<offi; 
50 ■ SB-^rt 9*ojSfe, fyi/fis^v h 1 5 6<75®ti 
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15 0 ll^- ^MG 1 Hiot^-^ jJ 

[0 0 8 0] C 9 Lf:x y c>y i 5 0 (^^Jh^lTIi, 
5 0^5lHlteftN e riSfiflffiN 3HTi4ofc & 

fcs&s. 5 0 <D\E}fcfcW±TZ> r £T-v&%L# 1 5 

-^y^b^f^/7°S 1 7 4 t S 1 7 6 0«yaS:flFW-tf 
[0081] 0 15 CO^^^V^lh^^/U— 

Ml 2 6 II h/U*£fcH* LTt^Slfcffi^itJ-^^v^ 
1 5 OOjHESrflEjtLfcj&s, *WdSflfJhLTV^5i:#^ 

*T*/7>S 1 6 8 t S 1 8 OIlfcltS^-^MG 2 

*!Tm2 *£#«>35£*<aT r * IcffiO &ftA LTffl 

[0 0 8 2] mz*&W<D%2<DmfaMk IT^tli 
^Stl 1 0BI:o^TR»tS. «2JOfi«<0»*i±J 
^Sil 10BI1 IllS^ft^ffl^gil 1 0(75 

CDIt^tti^gl 1 0 B^1t^c0 9 ^^l^MF'J^^^ 

^Sii i o tw- oW/Stwoi^-cttiRi— <Dftr-^£fi- 

[0 0 8 3] »2Hffi^(DB*ffl*ilS«l 1 0BTU 



24 



*o$)j|icpui9 0(i, *i\ yym#i2 6^o 

S 2 0 2) o ^tt, xy^yi 5 0O|p]g»Ne^ 
(^7^S 2 0 2) s K*5a^/£Ill<E8feN e * 
MffiN5tit»i-6 Ufy7 , S 2 04) o Ht% H 
■N5lt ac^^^l 5 0 ^-^MG 1 tfrbftZlfc 

TlS:^$n,5^^Tfe l 9 x ^Vv^^l 5 0^-^MG 

70 [0 0 8 4] xy^/yi 5 0 <£>IhK£3&N e^M1tN5£A 
T(Db$ia*. KiANCi^lN s l^r^^L (* 
r^S 2 0 6) x BflltN 5 J: £ Sfctt, 8Mfc 

8) % K3ebfcSft*AN*-9-^^«| 1 2 5(7?gSlH] 
6SNs *JdiDAT«r*:*a«IsHE»N s *£i£^-r<5 
210), :CT\ 0f^fi:N s l*3J;t5@T 
mWiN s 211 I^^Hrttl 2 5tf>SS!lEHs?RN s *<?5 

tfENs l*rBf*ttNs 2 J:9*#<45J:5iR3estLT 
20 l^o Lfc^oT, ^VS^l 5 0O[H]fe3SN e^Bltt 

Ti^V^tt 12 5 <D g^HJte^CN s * ^lf^Dfi^^:# 

[0 0 8 5] C 5 LTt y^tM 1 2 5 ^) SgHIKftN 

s**fi^t5^ *^=¥ir«fl 2 50HHEKN s «:K 
C^^r^^S 2 12), R3£UtB*@«EftN s 
* £K^&A^[sMESSN s £JB^T&5£ (9) fcj:?)^ 
-^MGl©h/^ft*4Tinl*i:RJlU y 
7°S214) , i &-^MGl^fW«l4rfT*5 (*^yy* 
30 S216). ::^«(9) *0*322JB2 3JlttBHE«: 

n s ^sanuteftN s *^e>oflm*r}T*>jBi-it«g[t? 

^i; 5 (w h/^MTm 1 * r^Lt^-^MG 1 
Wt^w^rCJ; 9, -fr^^Hrtt 1 2 5 & g^HHSIS 
N s *T-[E3te^i±5wcb^T-#5o 

[0 0 8 6] 

[*7] 



(9) 



[0 0 8 7] ^Lt v nL^-v^l 5 0 OUKsfftN e £Hi 
IN2 irtbKU U7^7°S218) % (E^i&N e ^dS 
«N2£Jl±i:45^T^f y^S 2 0 2ft^LS2 18 
<a*Q?3l£:*fc!9jgU E<EttNedS|mtN2£Jl±^*ofc 

OSrteRrfa ^/7'S 2 2 0) o 

[0 0 8 8] r 5 L7tE3 1 6 KM^f 5ff±B#te»Mf3S 
/u— ^-V4:|8fTLfct#<0*^ir(llll 2 5cDg^i(Hl^ 
SN s * 1 5 0 t^lHiejSN e (75 



>C/>- 1 5 e ^r4fN5l:^6^tf y^r 

^rl4 1 2 5 <D 1 «[H]GftN s * te, Ft^In s2J:^ 

Ns2^iANT«t5o ^M^^lhbT 

oTv i^^^ttl 2 5 0g^|[H]i58fcN s *C0^>fbtt, 
y ~Ttem&t ttxy^yi 5 0 (75 g ^(njg^cN e * 

s * «t @^[£]^^:N e * t (DmiaZ, N s * : 1 + p = 
N e * : p <0H«dS*>6. 
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[0 0 8 9] tf-^^ttl 2 5<^g«Is]*sSSN s * £^ 
f^^Itia^y^yi 5 0(Dll[13gtNe * 
4:Z^bS*T^~^MGl*:Bib*[H»i-Si:, 
1 5 OOWNeft.^-^MG l^^ — K'< ?y ^ 

<D*TT«fc«H£"*-*. Hffi0J-?te, ^^yi 5 0(7) 
BHStRN e CZ&K<D±mfcSk±\z.WJE 

Netftii:**<45, 

{[EN 2 b teotz&iZL*s<—is=L — hf^rtH^^ 

msw-en, Mii[N5eJW»Bai[B]eftN s 

[ 0 0 9 0] K±KWUfcJB2jB6«o»*U*»«i 

1 0 Bl::«fc*Uf, ^^v^l 5 0 K-^MG 1 ir^:1S 

fiS:at5*T^y^yi 5 0(O|f@fiftN e *<D^ 

{bi^#<lt, wOUIgJfcifcs J: l 
{cj; t^^yi 5 o^-^-^ y ^y-r&cb izxv s 

iasnts^u 5 7tB&4»aot©tt5wt 

<i"S^?>. xy v?y i 5 0 OBSSN e h>@ 

[ 0 0 9 1] ft^, *2jtlfi«l<75«l*ai*3S«l 1 OB 
(Cio^X, xy^yi 5 OSrff±Lfctt*W-^MG 

2 7^ fey ^^-rtti 2 6^ttj^S^SBb^<o^.-c*:w 
£^t£^T^5£#^^>>^1 5 O^&Sj&SClo 

1 1 OOtt «;ttf, ^yf!) 1 9 4 <7DJ^gfl;BRM£: 

xy>?yi 5 oco^ibff t^Wgi 1 8 o^Wcp 

[0 0 9 2]*;U-fy^Jn5^ ^J9S1 1 8 
OGOMfflCPU 1 9 OfS, ^f, m 1 6 ^flcjh«Pt6»«j 
y^^ry^S 2 0 24PUS21 4^^1i: 
IrJ — <D*T*y7S 2 3 24V^LS 2 4 4<O*0?3£* B|J*> % 



(14) 0- 8 2 3 3 2 
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3 2) , [HHE»Ne^lS;Craft*AN*K3eL 
y7°S 2 3 4-S 2 3 8) , ftlANSrl^Tt 
2 &<7)iai[HieSSN s *K^L Ur^S 

240), -b-^^wi 2 50 hues n s Srtt^a^-e 

(^7^5 2 4 2) s ±j&(DH (9) {wJ:t)^~^M 

4) ra«yi*:fT*5. ^^t, ii>m*&i2 6i: 

70 ilTm 1 *&:*MrJtp Tr* 'Jo tz fc <^^^D^T^-^ M 
G 2 CO h;^»4*Tm 2 * b It^L (X7^S 
24 5) , *-^MG 1 ^Sjaifci^-^MG 2(^$J 
WSrfr*5 (^7^/7 1 S 2 4 6) 0 r^T\ ^-^MG 
2 CO h/^}|*ffiTm2 h/^^lT r*l:F 

Si"5<Dfi x ^MGitxy^yi so^^-^u 
h^iaotU 2 6^ffi^j"T-<# HA-;* 

2/? y7 6 S 2 3 2/£^LS 24 6MHrxyi/yi 50O 
Eie*NedX|Bfl|[N2K±i:*54-C**?)iSU (^^^ 
^S 2 4 8) , EHE»Ne^BHiN2£JLJii:*ofct# 
fc, WmW^«a«lril^tTxy^y 1 5 0 
^thWi-th U7^S 2 5 0) o 
[0 0 9 3] r 5 U/tH] 1 8 tC^i"^ — *1E»B$*6 

W)mm/i'—^^%mfti'tzb£<D^>'3r j Y$&i 2 s^s 

«(Hll5»N s * (D^b^t^xy^y 1 5 O^lHieSS 
NeO^f^-^J^Il 9 ll^t 0 5 

0 4r#ihL^«tffiT-^~ ^MG 2^fey V^^l 2 

■Mtfil 2 5WISIU^N s rott 

1 2 5(Dg«|N s *^M«^Afc<5fc*>fcfc 

[0094] £j,±mw \^tz*—fimhtiF<Dtmttim\z± 

40 tcfc x xy-yyi 5 0 > ^e-^MG 1 b *t L 

*T'xy-yyi 5 O^IKSN e * (DXikM&izi 
< it, r^at^oJ: H-^MGita^y 
5 0 y y^'tar t ^ N #WZ9Mi 

£cz>mi&*m^<mm-tz>z t&x-% z> 0 :osi, 

l 1 ^^^, ^5^->f 7 M 5 6©Ki»*t^ofcB 
50 L^tx *Sa*4:il^5««*:»Afc«f4, 3i>v?> 
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^^v?^ 15 0 ^liejSN e ^T-f K^EUBS*** < 

[0 0 9 5] JB2*Jfi«^«|*ffl*aS«l 1 OBTU 
5 0 K-^MG 1 ir^rW^-^^i: UfcfcC 

^mteJSN e C5««fc*JM iiii 

0 CO @ti[Hl$sifcN e * (0»k*S:*# < -f 5 ^CO fc IT 

[0 0 9 6] JB2HJfi«tf!)M*ffl*K1H 1 OB 

xyyyi 5 0 ^-^MG 1 <h STUtte^* £ L 
/eta D 9 fiKio£rS9Uk«:£ C S«MB«r«;t<5 * ^ 
itisi 5 O^g^meiSNe *<D8Effc;**:;fc#< IT, 

$c£:#!l-P.< aiBi"5#4fe*^>^^ 15 0 <Dtbtb*$<D* 

[0097] m 2 0 oai^^^ff jh*aa/i — ^^n*? 

£tt££, ffilWISIt 1 8 O^fflflCPUl 9 011 4 

^S 2 6 0) o i^T, ^n^v^l 5 OfcXEJKSftN e £ 
m&7&& U7y^S 2 6 2) , iE^A/^cHJieiSN e 
WN6 5 Ur^S 2 6 4) 0 HfiN6 

t LTI3:^^tL^t<OTfot)x ^y^yi 5 0 t^e— ^ 
mg 1 t^fe*siittt-^^^«Ftticj:ort«>e>tb-5t 

<7)T-£>5 0 ^ve^yi 5 O^lU^^N e #5 BUfi N 6J£*T 

^S 2 6 6) , ifN6 x v*z^k£\zn, mtm 

ANCS£lNs2.«Slt Ur^S 2 6 8) % 

7^7'S 2 7 0 ) 0 lf:^oTs iy^y 15 0 £7)[Hl$5 
SNeiSB(tN5HTWt#ll BMtNS J: 0*$^ 

[0 0 9 8] r b LTirV^Wl 1 2 5 <7? iMlE]igi&N 
s * StR^S t s f-^^-Ttt 12 5 <£>IeHE3&N s SrR 
*5i* U77/S 2 7 2) , ±5S (9) dig*—* 
MG 1 O h/U^ jg^fiTm 1 * *R3lt5 
■^S 2 7 4) , r/mttl2 6f:itl^|h^ 



(15) WHWl 0- 8 2 3 3 2 

2<? 

*lTm 2 * LtKl (Xr^S 2 7 6) „ ^E— 
^MG l^«y»feJ:W*— ^MG2 0»J««rfT*5 (* 
f^7"S 2 7 8) o C 5 IfcXr^yS 2 6 24^LS 
2 7 8GD#l3l£^r— ^MGCO h/U^Tm 1 £{6 0 £ Lt 
t> hA^->a y^dSJJ >^=3rtttl 2 6 tJl±£#^J: b 
x"C\ 5 Oc&misSSNei&SBMSN 

4aTfc*64"ei»!9 3SL (7f y^S 2 8 0). SHE 
7/? »Ne#IB«N4JKT£*ofc£Sl;i, ^MGIW 
h/^}8*fiTml *l:«0 4Kgt5^#l: (XT y 
7 t S 2 8 2) , t-^MG 1 <D h^^ffi^ffiTm 2 * 
y >^=¥^T«l 2 6— ffl^-r-ct h/i^£>JMHtT r * 
£f£^LT (77y7°S 2 8 4) x ^-^MGKDfiil 
fei^-^MG 2tO^J®^rfT^^ (7r^S28 

6) % */^-^>-^^T-r^o 

[0099] iH^^^yiso^ttlwW 
wu *ii5dsflcjhuru^5i#j^i mi 7wwa^ 
(ESi!:fcBifi££fc?)* <CPfdS3feffUX^^S t#J^f4, HI 

JhLT^-Sir^lc^VC^Vl 5 0 (DM&i&Wlti-Z h<V 

fab, XTyZfS 2 7 6 £ S 2 8 4Kl*3ft3 ; e— ^MG 
2 CD F/^MTm2 *£>RJ&1 ^tl%cD h/l^^ 
Jt^fiTm2 *&#fc55*;*CDT r *l:fi0S:ttALT 

[0100] J^±t£J^ Lfc^^v^ 150 <73f£ltM<31{C 

itutf, iyv>yi 5 0 ^-^MG 1 ££rttte-^*£ 

30 0 ^[Hl^^CN e ^#&-r -6 «h # (C(i N =c 1 5 0 (50 

S«lHie*Ne*^K^b**:*#<-t--5r4:^J:?», * 
^^J-r5^>-^ 0 i 5 7 tlllg4»^t^it^i^ 

"C#«5 0 L^t>\ i^Vl 5 0 OIhJ^^N e *SHffiN 
4J^Ti:^5sT*xye/yi 5 0 (l^-^MG 1 Id £o 

r^e-^y ^^stL5^e>, yymtti2 6i:ii: 

[0101] ftt^ % C 5 Lfc^ 1 ^te«^H]7JtH7J^g 

i i 0 J ?»!B2|liiS«|wib*ttJ*3Slli i OB-en El 2 

1 (I^d y?mt LT«^-*-5*«*l£lHlB2 oo^i 

^yyyiso^-^MGi^^ 

^*«)6t5r i:*ST-#5. *««36leIK2 0 Ott, Hi 

^1-5^ 5 1 5 0 ^HieftN e 

ztlzx ^^yi 5 oo[Hiei5rNe ojH»»j*4)'^ 

50 s<X7^/U# 2 0 1 t, /<ls Y/<*y 4 JV# 2 0 1 fah 
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web 203^ 5 

5^fetR l*sj:tfR2 {g -§-i#t|iI(eJS£ 2 0 3^ibUi* 

cou-i/uj: < ftojt£#irn-T^x^:/<bft<5 
= w«i/-^20 4t*rtx.5. r 0*«2W«EIK 2 0 
O^A^C^T-fc^/^ K'<*:7-f A** 2 0 1 (DXtitf 
— MS, 5 OOEHEftNe Srffl*i-5*J«PC 

3£2 0 OOtb^iH^-Cfc^a — * 2 0 4^)tH^7K 

-hfi, WCPUl 9 OtDXJltf— MrSHJIS*LT^ 
5 0 r^fcfe, MWCPU1 9 Ott, »JM2 0 
0 fr^^i^l 5 O^fpJgiJrN e ^tU^-T 5 £ <t \Z. X 

^ *M^J^[H]gg2 o o^P>x>i;yi 5 o £^r-*M 

g i bfrbtezix&^ xn&m^/is^&mmziL^ji,*? 

Lfc^oT, IflCPUHOIIJ:^ *ffi*J^lsli2S 2 

[0102] :p LTt^a i: «9 SB^*fiaft3& s 4 c>t t 

£ C^-^MG l Cct^xy^yi 5 0 co^r — ^ y z/ff 
SrffJh-t-SfH«itt, HI 2 2(:M^t6^J^Ml/i — 

O^TWlMtS, 13 2 2f^!j7r:t-5^4 £ 'J^M^ 

/u-^^^fT^ttS fc, mw&si 8 o^Mcpu 

19 0H ^^v^i 5 0O[E]^^N e &§c3m£ 

* Ur^SSlO) , Bt^MiA/rtflEHEftN e #EMfl[ 
N7 £MttN8 tOBB^feS^S^tMS-t-S Uxy 
3 1 2) 0 SlN7ltxyv?yi 5 0 K-^MG 

[0 10 3] =• fit 1*1 5 0OEHE»Ne*SroBMtN 
7 ^r*N8 fcoBBlz:*u>t#jc:*4, i&M^J^^F 
l-ffi O&KS-T 5 t*«r Ut^/7'S3 14) , 
^CCIO^LT (7f y^S 316), ^ 

[0104] — xy^yi 5 0 cO^teSfcN e ffiZL(D 
ilN7 tB8ffl:N8 fcOMiwfoS^#l-*4, 
7^F«0^WIIL {*?y?$ 3 18),* 



(16) M¥l 0 -8 2 3 3 2 

30 

F dffi 1 £ *i^^7 ? C fwM 0 £rl££ L 

(77 5 //S 3 2 0^i:I> < S 3 2 2) , ^ga&fcyy? 

Fi>mi<Ot$lzn, i3 pis? C%4i/# V * V 
Ut^S 3 2 4) 0 ^Lt, *?^Ct«ttCr 
e f fcS:ittRi-3 Ur^7°S 3 2 6) c m\ if 
C r e f fit, xy^yi 5 0 OHHEfeN e ^*SS,*4r 

^150 ^-^MG 1 fc ft tf);fci:!)fi 
»cOfiiBt4 x i^i/y 1 5 0 OElfiRN e 
felS5flH«^Aor^fe©«aWIHJ(Cf|£oX*# < ft 

fe, ^7^'>ir7hl56 iDiKtltf ia C 

tbS*#SS:3B^5*"C^SIi-Sl*PiBJ: »«v.MJ*HBi* 
[0105] XZ^fcfrffimc t e f*i^)i#l: 

COSMIC r e f J^±CQ i # in 

iwfts ^JWUT, ^^MGKU5xy^yi5 0 

CT)^_>$7 ij >-^^^jh-t"5-<< 1 5 0<DW±1^ 

^^rtb^To (77^5 3 2 8) 0 
[0 10 6] «±KIBLfc*»4fl3e*D«>ru-^^tc < tn 

tf, ^Vv^i 5 0 ^-^mg 1 t £mfe-**bi-Z> 
^MG 1 (^J:5^>^> 1 5 0<D*r-f D ^^Z&itT 

[0107] fiJIJiRM Lfc#SWJT1i, ^-^MG 1 
te£V^-?MG 21ZPMM (yktKffi^m ; Permanent 
Magnet type) rajB«ib«Sr/B^fcj&s* SfeKif^fc J: t>* 

^0 RJF^ (pf^y ? i/^jfc ; Variable Reluctance typ 

[0 10 8] #ltlfi«"ei±, »l ^J:t>*^2(7)ig 

©JlHlSgl 9 1, 1 9 2 £ IT h7^^^y/^^ 
ffl^fc^, ^Otei^, I GBT h^-f 

K h7 Is is* $ ; Insulated Gate Bipolar mode Tr 
anslstor) -f i^-f y ^ ^ ^-^> N Q 

JEPWM (s^/is^m&m ; Pulse Width Modulation) -< 
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t>-e# So 

[0 10 9] £ibi:i N /<yfU 1 94t Ltfl P b/< 

/<y7!l 1 9 4{^ft^T^ J f^v-^^ 

[0110] #StlSffi|-ett, ^n^v^l 50(D^7^ 
6*>^W<1 5 7*3«tU?ar^ U Ttt 1 2 7 

v>> 1 5 0 <D? 7 I/**? hi 56 £^E— # ]) 
Z>t><Dkl,tii>K 0 2 3 \zM7frtzmmm<nW)t)Mt)m 

■ 2ioj:54*a^u i {)j:^. z<o&i8m<on*)m 

^^CJ:^ xy^/y e G^)^ 7 ^ 7 h C S (i s 

MGtlt^efU r-^MGiaoT-^ y ^^HTiE 
fcftS. L/c^oT, r<a«««(Dtt;&ffi*3S«2 1 0 

f^Bl lO*— *K»B#telb»3/u-- mi 5 

1 6<?D^Ji:^ffi)MS/l — 1 8 <D=e— ?mmm 

fhm^MA — HI 2 O^^^i^^ih^S/i — ^1/ 

^Sf 2 10TU -h^Lfcj; 5 i-x K»j*#ftfc 

iS^Tfl, ^f^^S 1 0 O^^LS 1 0 6(7)^11^ 
;t~C\ H2 4llM^t^^7^7 6 S 4 0 0^^LS4 0 

ttHBti-5t*tw U75/7"S4 0 0) % 
li3j:t>^7S/^CL2*^JKffi^U (^7^7 P S4 
0 1) N ^^?*mftW<Dffi'fe<n*4 

g<d h^^iTm*!:^-^ y ^t?m<nmj£ 

TST£SS:5£LT (^7^7 B S 4 0 4) s ^e— ^MGcDffrJ 

[0111] c 5 LfcK««o«i*tti*a6«2 l 

on, H2 1 (r«^i-S#fR*Jffi[HlK2 0 O^Itf: 
ID 2 2Jc«^i-S*«*«3eft!!3a/u-^-^«:Stff Lfc 

[0112] c£7)ctp(c, sfc^^-eti^^o^o^ ^> 

Tv^tftDfiD5c5*fiR"^*)o-C J:v^6, HI 2 5 (dffil 
EG^^7^i/-r7 hCS^y^DNP^^ttl 
[0 113] EJLLs *«eSO||J6^1»tro^Ttii0^L 



(17) mmW* 10-82332 
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[Hi] jtJ6«i: UTOtt*fflA»«l 1 0 

■[02] ^^1)^120, ^MGl, ^E— * 
70 MG2ioJ:t>*W^@l 8 0Sr*-W3|eJ6«<OttAffl* 

[1213] 5ttK«oBAHi*36«i l 00^7^ y 

12 0, ^-^MG 1 ib^^-^MG 2 

[04 ] 5Si£«o»*ajA3£«l 1 OOiMl^ 

t5fcM^77ffc5, 
[135] ^7** y ^tl 2 0iZ«g^Stt^:3tt^)|lie 

[0 6 1 3/7** y 3Hri 2 0 £ titc 3 #o[Hife 

[0 7] ffiffKBl 8 O^WCPUl 9 0J;iJ: flUff 

[0 8] MMf 1 8 O^WCPUl 9 OtnJ; BUff 

[0 9] 5 2<Dmffl*<< $ >J? t^^i/^l 5 

[0 10] ^-^MG 1 Id J: «9rc^v?>- 1 5 O^qE— ^ 
[011] Mffi&Bi 8 O^IWCPU 1 9 0 J: *9 ^ 

[012] MMl 8 OOKHICPU 1 90(IJ:^ 
ff ^MG 2 ^)^-fy^t57n- 

[0 13] xy^yi 5 0&»±VMlZ.*>9*er—*MG 
2 ^ b tHA $ ^5 Kj^ <t^t-*:M d*CK) S *lt ^ 5 t * 

40 [014] ^— *mg 2^«bffl^$n^>ib^o^.T*4:M 
s& 5 *fTttlBtc:*>5t tl-, ^v-i/^i 5 o^-^mg 
1 tcj: 9*—* y >^$^T^SBS^jB0T*feSc 
[015] fHWSBi 8 0(7)WCPU 1 9 otcj: 

[016] »2H%«|<aMftig1Ei 8 0 (U: «9H^^ix 

[01 7] 01 6 (^«^i-5flt±i*<*ib*Q!3a/u-^^*' 
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KPJ30"Cfc£ o 

m 1 8 ] fB2Hffiffi0M*Ptt*i 8 o kj; vnntsn 

5 =e — $ BttW**tt*Qf3a/i'— ^ F^-T 5 7 p — ^ -v 
^^v? V 1 5 0 COEUte^N e <DmtCDffi*<D— W&7fet 

[02 0 1 JK2St*«fl5ftHW5K«i 8 oia 9 Sift Six 70 

[Ei2i] *ts*jsiaK2 o ooaisflijasrffii^-rs^ 
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